Effects of guanylyl cyclase and protein kinase G inhibitors on vasodilatation in non-tolerant and tolerant bovine coronary arteries.
The effects in bovine coronary arteries of the soluble guanylyl cyclase inhibitor 1 H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ) were examined in order to establish the relative importance of the enzyme (a) in the vasodilator actions of glyceryl trinitrate and S-nitroso-N-acetylpenicillamine and (b) in induction of tolerance to these agents. ODQ strongly inhibited responses to both relaxants with IC50's of the order of 0.5 microM; in contrast, the protein kinase G inhibitor, 8-bromoguanosine-3',5'-monophosphorothioate (Rp-8-Br-cGMPS) had little effect on the responses. Tolerance after pre-incubation with glyceryl trinitrate (10 microM) was unaffected by co-pre-incubation with ODQ (1.0 microM), but similar experiments with S-nitroso-N-acetylpenicillamine were inconclusive because tolerance was associated with depressed contractile activity. It is concluded that in bovine coronary arteries soluble guanylyl cyclase is essential for vasorelaxation to both glyceryl trinitrate and S-nitroso-N-acetylpenicillamine but is unimportant for induction of tolerance to glyceryl trinitrate. Our results add weight to the hypothesis of impaired biotransformation rather than guanylyl cyclase desensitisation as the mechanism of in vitro nitrate tolerance.